ADDITIONAL INDEX WORDS. child overweight/obesity, physical activity, fruit and vegetable consumption, factorial validity SUMMARY. After-school garden programs may be an effective setting to reach schoolage children to promote nutritious diets and physical activity, while reducing sedentary behavior. The current analyses drew data from Project PLANTS (i.e., promoting lifelong activity and nutrition through schools), an after-school randomized controlled trial focusing on the prevention of obesity among children through garden clubs. The purpose of the current study was to evaluate the psychometric properties of a scale measuring children's self-efficacy and proxy efficacy within the after-school, gardening context. In addition to children's garden self-efficacy, measurement scales for gardening, physical activity, and fruit and vegetable proxy efficacy were also examined. Proxy efficacy was defined as children's confidence that they have the skills and abilities to get their parent to provide behavior-specific opportunities. Participants (N = 969) were fourth grade students (n = 611; age 9.4 years, SD = 0.6; 63% white, 50% female) and fifth grade students (n = 358; age 10.4 years, SD = 0.6; 57% white, 54% female) attending eight elementary schools. Exploratory factor analysis (EFA) (n = 484), confirmatory factor analysis (CFA) (n = 485), multigroup invariance, and tests to examine the sensitivity in detecting expected mean differences determined scale construct and criterion validity. The measurement model included five constructs: garden selfefficacy (seven items), garden barrier self-efficacy (four items), parent-directed proxy efficacy for physical activity opportunities (six items), fruit and vegetable availability (seven items), and opportunities to garden (four items). The five-factor model fit the data well [comparative fit index (CFI) = 0.958], demonstrating factor determinacy coefficients ‡0.940. Tests of invariance (equal form, factor loadings, and indicator intercepts) were acceptable between genders [change in CFI (DCFI) = 0.000], fourth and fifth graders (DCFI = 0.000), and normal and overweight/obese weight status children (DCFI = 0.000). Females had greater garden self-efficacy, garden barrier self-efficacy, garden proxy efficacy, and fruit and vegetable proxy efficacy. The current measurement model demonstrated good factorial validity, confirming the unbiased generalizability across gender, grade level, and body mass index subgroups. Further validation is suggested in additional populations and across time points.
Y outh obesity is a global concern and epidemic in the United States (Ogden et al., 2012) , demonstrating strong association with numerous negative health outcomes (Daniels, 2006) and excessive economic costs (Wang and Dietz, 2002) . Obesity is a consequence of excessive energy intake and/or insufficient energy expenditure (i.e., energy imbalance), which is largely associated with modifiable behaviors like physical activity (Janssen et al., 2005) , screen time (Sisson et al., 2011) , and dietary patterns (Nicklas et al., 2003) . Unfortunately, many children (age 6-11 years) are not performing enough physical activity (Troiano et al., 2008) or eating enough fruit and vegetables to experience the related health benefits (Guenther et al., 2006) .
Scarcity of physical activity opportunities and difficulty engaging children in nutritional programs remain significant challenges for obesity prevention efforts (White House Task Force on Childhood Obesity, 2010), accelerating the expansion of promotional efforts into unique contexts and settings. For example, community gardening is a promising approach to obesity prevention and has demonstrated potential for healthy behavior promotion among schoolage youth populations (Heim et al., 2009) . Research targeting children's obesity-related behaviors within the gardening context have demonstrated success in promoting increased activity levels and healthy eating. For example, implementation of a gardening program successfully increased school-age children's gardening self-efficacy (Evans et al., 2012; Poston et al., 2005) , preference for fruit and vegetables (Morris and Zidenberg-Cherr, 2002; Ratcliffe et al., 2011) , fruit and vegetable asking behaviors (Heim et al., 2009) and fruit and vegetable consumption (Evans et al., 2012; Langellotto and Gupta, 2012; Parmer et al., 2009; Ratcliffe et al., 2011) . Additionally, garden-based programs have successfully increased children's physical activity and home gardening (Draper and Freedman, 2010) . To fully optimize the promise of garden-based promotional efforts, the mechanisms mediating children's healthy behavior require better understanding.
The social cognitive theory is a predominant model guiding the promotion of healthy lifestyle behaviors like physical activity and fruit and vegetable intake (Bandura, 1986) . Theoretically, youth exert control over a desired outcome by exerting direct personal agency (i.e., selfefficacy) and/or proxy agency (i.e., proxy efficacy) (Bandura, 2001) . Selfefficacy is a child's confidence to reach a desired outcome, whereas proxy efficacy is mobilized through a child's confidence to successfully solicit others to act on his/her behalf. Specifically defined, proxy efficacy is one's belief he/she has the skills and/or abilities to perform behaviors that influence others to provide desired opportunities (Bandura, 2001) . Previous research has demonstrated positive associations between self-efficacy and children's fruit and vegetable intake Perez-Lizaur et al., 2008; Sharma et al., 2005) and physical activity behavior (Brown et al., 2013; Lubans et al., 2008) .
Specific to children's exposure to gardening, certain causal processes of behavior change (i.e., mediators) require further understanding and valid assessment, specifically, children's selfefficacy and proxy efficacy. Reminiscent of physical activity and nutritionrelated behaviors, children have specific confidence relative to gardening and are similarly dependent on adults to provide opportunities to garden (Golan and Crow, 2004) . Self-efficacy and proxy efficacy measurement scales have been examined thoroughly relative to fruit and vegetable consumption and physical activity behaviors. Within after-school programs, measurement scales were documented as psychometrically sound when assessing children's self-efficacy and proxy efficacy applicable to regular physical activity (Dzewaltowski et al., 2010) and daily fruit and vegetable consumption Dzewaltowski, 2010a, 2010b) . Self-efficacy and proxy efficacy scales were captured as independent but correlated constructs demonstrating appropriate measurement invariance across the demographic subgroups of gender, socioeconomic status, and race (Geller and Dzewaltowski, 2010a) and across time (Geller and Dzewaltowski, 2010b) . However, there has not yet been an application of similar measurement scales to children's gardening.
The current study had two primary aims. The first was to extend validation of self-efficacy and proxy efficacy measurement scales to the gardening context, including tests of factorial validity and factorial invariance. The second objective was to test for criterion validity by examining the sensitivity of measurement scales to identify subgroup mean differences. The following hypotheses were evidence based and guided by postulates of the social cognitive theory. A multidimensional scale was hypothesized, containing garden self-efficacy and three distinguished applications of children's parent-directed proxy efficacy: proxy efficacy for fruit and vegetable consumption, proxy efficacy for physical activity, and proxy efficacy for gardening. Additionally, the measurement model was expected to generalize across groups of children based on gender, grade level, and weight status. No gender differences were expected when examining parent-directed proxy efficacy for physical activity opportunities and fruit and vegetable availability, and additional examinations of subgroup mean differences were considered exploratory.
Materials and methods
The current analyses drew data from Project PLANTS, an after-school randomized controlled trial targeting overweight prevention through an after-school gardening program among elementary-age children in Kansas. All fourth and fifth grade children attending eight elementary schools in a Kansas school district were eligible for participation (N = 1439). Students were included in the study if their parents provided informed consent and the child assented to participate (N = 1094).
Project PLANTS garden club was designed to target skills (health behaviors) and efficacy (mediator behaviors) of children to make healthy lifestyle choices (gardening, physical activity, and consumption of fruits and vegetables) as an overweight prevention program (Domenghini et al., 2011; Shoemaker et al., 2013) . Selfefficacy and proxy efficacy were targeted as mediating factors. A child questionnaire measured these health and mediator behaviors.
Data were collected at the beginning and the end of the school year for 2 years. During the school day, two trained research assistants administered the child survey with the aid of a prepared script. In-class time to complete the survey was 45 min. The institutional review board at Kansas State University approved all procedures.
Survey items were guided by the social cognitive theory and previous research, targeting children's contextspecific self-efficacy and proxy efficacy. All measurement items asked participating children to respond on a sixpoint scale, ranging from 0 (not at all sure) to 5 (very sure). The self-efficacy construct was assessed with 11 items representing children's gardening self-efficacy. Children's proxy efficacy, or confidence to elicit parental support, was assessed within three situations: gardening opportunities (four items), physical activity opportunities (six items), and fruit and vegetable availability (eight items). The next sections describe each measurement scale in detail. Items for each scale are provided in Table 1 . All self-efficacy items began with, ''how sure are you that you can .'' and proxy efficacy items began with, ''how sure are you that you can get your parents to .''
Gardening self-efficacy
The gardening self-efficacy construct was based on Bandura's (1997) recommendations, targeting self-efficacy relative to gardening tasks and common barriers. Seven items related to specific gardening tasks and were developed previously (O'Brien and Shoemaker, 2006; Poston et al., 2005) ; for example, one question asked, ''how sure are you that you can plant a seed that will grow into a small plant?'' Through text and verbally, gardening was explained to the children as ''growing and taking care of plants for their attractive flowers and for their vegetables or fruits to eat. We can garden outside in the ground and containers and inside in containers.'' Four additional self-efficacy items addressed gardening in the face of barriers (e.g., no matter how busy your day is, even if it is hot or cold outside). Barrierspecific items paralleled those previously developed and validated for physical activity-related self-efficacy (Dzewaltowski et al., 2010; Saunders et al., 1997) .
Parent-directed proxy efficacy for gardening
Gardening proxy efficacy was measured with four items and defined as children's confidence in their skills and abilities to get their parents to provide gardening opportunities. Items were adapted from measurement scales developed in relation to children's parent-directed proxy efficacy for physical activity opportunities (Dzewaltowski et al., 2007; Ryan and Dzewaltowski, 2002) . Relevant to opportunities for children's gardening, multiple types of parental action were assessed: planning, tangible support, location, and shared gardening time. An example question representing tangible support was, ''help you buy seeds and/or plants for a garden.'' The current research was the first to examine the validity of proxy efficacy items tailored to the garden context. Parent-directed proxy efficacy for physical activity Physical activity proxy efficacy was measured with six items and defined as children's confidence in their skills and abilities to get their parent to provide physical activity opportunities. Physical activity was described to children as, ''any play, game, sport, or exercise that gets you moving, breathing harder, and your heart beating faster. Physical activity can be done in sports, playing with friends, or walking to school. Some examples of physical activity are running, brisk walking, rollerblading, biking, skateboarding, dancing, swimming, soccer, basketball, football, and volleyball.'' Four items were drawn from a previously developed and validated instrument among youth, targeting specific parental actions: planning, transportation, location, and activity type (Dzewaltowski et al., 2007 (Dzewaltowski et al., , 2010 Ryan and Dzewaltowski, 2002 ). An example question capturing supportive location asked, ''find a place where you can be physically active.'' Additional items captured children's confidence to elicit active time with their parent, ''play outside with you'' and ''do physical activity/ sports with you.'' Parent-directed proxy efficacy for fruit and vegetable consumption Eight items representing fruit and vegetable proxy efficacy were selected from previously published proxy items (Reynolds et al., 2002) and defined as children's confidence in their skills and abilities to get their parent to facilitate availability and accessibility of fruits and vegetables. Four items captured proxy efficacy related to fruit consumption, and the other four items targeted parental support for vegetable consumption. This proxy efficacy construct has been previously validated in multiple youth samples Dzewaltowski, 2010a, 2010b) .
STATISTICAL ANALYSIS. Analyses evaluated the validity and reliability of self-efficacy and proxy efficacy measurement scales, including tests of factorial validity, internal consistency, multigroup invariance, and criterion validity. The final data analyzed in the current study included child responses from multiple years. Specifically, data collection occurred at the project's year 1 intervention [2008-09 (58%) ], year 2 intervention [2009-10 (33%) ], and the 6-month follow-up [Fall 2010 (9%) ]. Although data were collected from participating children at multiple time points, only their first self-report of survey questions with complete data were used (N = 969).
Using Mplus (version 5.21; Muthen and Muthen, Los Angeles, CA), the measurement model was examined in separate samples. The entire participant sample (N = 969) was divided in half randomly, and an EFA and a CFA were performed in the separated samples. In the first sample (n = 484), EFA analysis determined the number and manner of factors accounting for the variation/ covariation among the indicators (i.e., observed measures) (Brown, 2006) . The number and pattern of factors from EFA results were then specified a priori using a CFA, which compared the hypothesized measurement model to the observed variables in the second sample (n = 485). Internal consistency was determined by factor determinacy coefficients that range from 0.0 to 1.0. These scores represent how accurately the factors were measured by the observed measurement items, with a value of 1.0 indicating a direct and perfect measurement. A factor determinacy coefficient of ‡0.80 indicates strong correlation between observed items and the corresponding latent factor (Gorsuch, 1983) . EFA and CFA samples were then merged to maximize sample sizes for supplementary tests of measurement invariance across demographic subgroups. Measurement invariance was used to determine generalizability of the measurement model between certain groups of children, comparing boys to girls, fourth graders to fifth graders, and normal weight children to overweight/obese children. Multigroup factorial invariance was initially examined via model fit statistics, followed by nested model comparisons to test factorial invariance across selected subgroups. Before tests of model fit, subgroups were created for specific demographic variables. Given the influence of sample size on chi square value (c 2 ) and several related statistics (e.g., SE, parameter estimates), unbalanced subgroups were equated by randomly selecting an equal number of cases from the entire sample. Rotated factor loadings are the correlations between each item and the identified theoretical constructs (i.e., factors) and were calculated from oblique factor rotation. Factor rotation is a mathematical transformation or rotation in multidimensional space to facilitate interpretability of factor to item relationships by maximizing factor loadings close to 1.0 and minimizing factor loadings close to 0.0. Given correlation between factors was initially expected, oblique factor rotation was used to allow factors to intercorrelate (i.e., factor axis orientation less than 90°was permitted); GSE = garden self-efficacy, GBE = garden barrier self-efficacy, PAP = physical activity proxy efficacy from parent, FVP = fruit and vegetable self-efficacy, GAP = garden proxy efficacy from parent.
y Any factor loadings within a column followed by the same letter are items indicating the same factor in that column.
x Eigenvalues are derived from the correlation matrix, with values >1.0 indicating the factor explains a considerable amount of variance. Factor determinacy is an indication of internal consistency, with values ranging from 0.0 to 1.0 and a value ‡0.80 denoting high internal consistency.
Binary subgroups were created for gender, grade level (fourth and fifth grade), and weight status (normal and overweight/obese). Missing data (<1%) were handled with listwise deletion. Finally, tests of criterion validity examined the sensitivity of latent factors to detect subgroup differences that theoretically should exist.
Factor structure and internal consistency The EFA procedures included principal axis factor (PAF) extraction method, followed by oblique (geomin) rotation. Oblique rotation was used due to expected correlations among the primary structures underlying self-and proxy efficacy. The number of factors retained was determined using the following criteria: 1) factors with unrotated eigenvalues > 1.0 (Kaiser, 1961) , 2) scree test (Cattell, 1966) , and 3) item-tofactor loadings > 0.40 (Gorsuch, 1983) . A CFA was performed within the second randomly selected sample to confirm the factor structure indicated by the EFA. In addition to c 2 , multiple estimates were used to judge how accurately the hypothesized measurement model fit the observed items. Acceptable model fit to the data were indicated by the following goodness of fit values: CFI ‡ 0.90 (Bentler, 1990) , standardized root mean square residual (SRMR) £0.08, Tucker-Lewis index (TLI) ‡ 0.95 (Bollen, 1989) , and root mean square error of approximation (RMSEA) £ 0.05 with 90% confidence intervals (CIs) (Browne and Cudeck, 1993) . Estimates of factor loadings, intercepts, variances, residual variances, and z-scores were inspected for direction of association and magnitude.
Multigroup factorial invariance
The factorial invariance between specific population subgroups was determined through a sequence of CFA model comparisons. Population factorial invariance uncovers existing bias in the consistency of measurement properties across demographically determined subgroups. Suitable factorial invariance suggests associations between factor indicators (i.e., measurement items) and the factors (i.e., measurement subscales) are parallel across subgroups. An unconstrained or configural model was established, followed by tests of more restricted (nested) models to evaluate the plausibility of sequentially placed constraints. The configural model was first evaluated against observed data within each subgroup, representing the baseline model for supplementary invariance tests. Next, baseline model constraints were imposed across subgroups based on gender, grade level, and weight status to examine specific psychometric properties, which included invariance of model form, invariant factor loadings, and invariant indicator intercepts. Invariant model form indicates equality in the number of latent factors and pattern of indicator-factor loadings. Tests of invariant factor loadings and indicator intercepts establish parallel meaning and structure of latent factors across differing population subgroups. Tenability of invariance was determined based on variations between the baseline model and constrained models, specifically Ddf and DCFI (CFI constrained model -CFI unconstrained model £ 0.01) (Bollen, 1989; Cheung and Rensvold, 2002) . Similar to c 2 statistic, Dc 2 varies in response to sample size, possibly rejecting null hypotheses when only trivial model differences exist. Previous simulation research by Cheung and Rensvold (2002) reported evidence that DCFI £ 0.01 is superior to Dc 2 and among the leading indexes for distinguishing outcomes of nested model constraints. Both statistics were examined, with DCFI operating as the final resolution.
Criterion validity
Differences in latent factor means were examined between certain subgroups via SPSS Statistics (version 21; IBM Corp., Armonk, NY). Analysis of variance F test was used to test the sensitivity of each measurement scale in detecting differences between certain demographic subgroups. Mean differences in garden self-efficacy, garden barrier self-efficacy, physical activity proxy efficacy, fruit and vegetable proxy efficacy, and garden proxy efficacy were compared between groups based on gender, grade-level, and weight status. Confounding variables were initially identified via linear regression and modeled as independent variables, including school site and child ethnicity (Caucasian, nonHispanic, or ethnically diverse). Confounding effects were accounted for by calculating both unadjusted and adjusted means. Significance was set at P value < 0.05.
Results
EFA. Data used for the EFA included 484 elementary-age children with complete descriptive data and efficacy item scores. Children's mean age during the time of questionnaire completion was 9.8 years (SD = 0.8), including fourth graders (61.5%) and fifth graders (39.5%). Fifty-four percent were female; 55% were Caucasian (n = 268) and 45% (n = 216) were racially/ethnically diverse (African American, n = 56; Asian, n = 39; Hispanic/Latino, n = 34; American Indian or Alaska native, n = 41; native Hawaiian or other Pacific Islander, n = 5). The PAF analysis of the initial 29-item measurement model extracted five factors with eigenvalues greater than one that exhibited practical and theoretical reasoning. One item was dropped, due to factor loadings <0.40 on all identified factors. The dropped item was relevant to proxy efficacy for fruit and vegetable availability: ''how sure are you that you can get your parents to keep 100% juice in the refrigerator.'' All other items had factor loadings exceeding 0.40 on only one of the five emerging factors, confirming the inclusion of all 28 items. High inter-item reliability was evident, with factor determinacies ranging from 0.94 to 0.96. Table 1 illustrates items, rotated factor loadings, factor eigenvalues, and factor determinacy coefficients.
The first factor identified garden self-efficacy, which was captured with seven items capturing children's confidence in their ability to successfully complete gardening tasks. Factor two was labeled garden barrier self-efficacy and consisted of four items identifying children's belief they can successfully garden in the face of related barriers. The final three factors targeted parentdirected proxy efficacy. The third factor identified physical activity proxy efficacy with four items, reflecting children's perception of their ability to influence their parent to provide opportunities for physical activity. Fruit and vegetable proxy efficacy was defined by seven items, representing children's confidence they can successfully request fruits and vegetables from their parent. Finally, the fifth factor was conceptualized as garden proxy efficacy or children's confidence
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CFA. Participants used in the CFA were 485 elementary-age children with complete descriptive data and efficacy item scores. Fifty percent of the sample were female, and at the time of self-report, children's mean age was 9.8 years (SD = 0.8). The sample was 59.2% Caucasian and 40.8% racially/ethnically diverse (African American, n = 36; Asian, n = 34; Hispanic/Latino, n = 39; American Indian or Alaska native, n = 31; native Hawaiian or other Pacific Islander, n = 13). Figure 1 depicts the standardized results of the specified five-factor model. The measurement model contained no double loadings. Initial model examination revealed high modification indices [MIs (>15.000)] for three constrained measurement error correlations. Measurement error represents the variance of an item that is not accounted for by its hypothesized factor. Correlated measurement error (i.e., correlated uniqueness) suggests an unmeasured relationship between two items. Following recommendations from Joreskog (1993) , model modification began by freely estimating the constrained error correlation with the highest MI, then independently repeating this for each constrained error correlation in sequence of MI value. Measurement error correlations were only freed if the parameter could be interpreted substantively. Accordingly, the model was overidentified with 337 df.
FACTOR STRUCTURE AND INTERNAL CONSISTENCY. Also included in Fig. 1 are all factor loading estimates (R 2 ) and standardized factor correlations. The hypothesized model fit the data well, c 2 = 723.564, CFI = 0.958, TLI = 0.953, SRMR = 0.036, and RMSEA = 0.049; 90% CI = 0.044-0.054. All freely estimated unstandardized parameters were statistically significant (all P < 0.001) and inspection of residuals indicated no ill fits within the solution (all <1.96). As seen in Fig. 1 , all factor loading estimates were strongly related to their supposed latent factors (R 2 = 0.627-0.892). Finally, factor correlations were moderate (ranging from 0.415 to 0.790), demonstrating appropriate discriminant validity. Factor determinacies: gardening self-efficacy = 0.959; gardening barrier self-efficacy = 0.950; physical activity proxy efficacy = 0.942; fruit and vegetable proxy efficacy = 0.958; garden proxy efficacy = 0.969.
M U L T I G R O U P F A C T O R I A L INVARIANCE.
To standardize comparisons, random samples of the larger subgroup were obtained to match the size of the subgroup with fewer participant data. Tests of invariance (equal form, factor loadings, and indicator intercepts) were acceptable between genders (n = 468, Dc 2 = 22.093, Ddf = 23, P > 0.05; DCFI = 0.000), fourth and fifth graders (n = 357, Dc 2 = 21.603, Ddf = 23, P > 0.05; DCFI = 0.000), and normal weight and overweight/ obese children (n = 291, Dc 2 = 21.076, Ddf = 23, P > 0.05; DCFI = 0.000). For gender, all freely estimated factor loadings were statistically significant (all P < 0.001) and salient (R 2 = 0.591-0.889), which also resulted for both fourth and fifth grade subgroups (R 2 = 0.601-0.880) and weight status subgroups (R 2 = 0.583-0.910). There were no remarkable points of strain noted in any of the examined models, supporting the consistent structure of baseline model across each child subgroup. Table 2 provides c 2 values and fit statistics for invariance testing across the specified demographic subgroups. Model one analyzed factor structure equality (equal form); each subgroup sample fit the data appropriately, serving as the baseline model for subsequent tests of invariance. Nested models were then used to examine consistency of factor loadings and indicator variances (model two); good fit to the data were established within each subgroup, verifying equivalent structure and meaning of measurement scales across the gender, grade, and weight status subgroups examined.
CRITERION VALIDITY. The EFA and CFA samples were merged for tests of criterion validity. The total sample (N = 969) had 52% female, with a mean age of 9.8 years (SD = 0.8). Participants were 66% Caucasian, 10% African American, 7.5% Asian, 7.5% Hispanic/Latino, 7% American Indian or Alaska native, and 2% native Hawaiian or other Pacific Islander. Table 3 reports the ability of the measure to distinguish factor mean differences between certain demographic groups. The mean and SE for each self-efficacy and proxy efficacy construct are depicted, with comparisons between populations subgroups based on gender, grade level, and weight status. The only significant covariate included in all adjusted models was ethnicity (i.e., dichotomized as Caucasian or ethnically diverse). Multiple gender-based mean differences were revealed within the adjusted model. Compared with their male counterparts, females demonstrated significantly greater levels of garden self-efficacy [mean difference (MD) = 0.522, P < 0.001, partial eta squared (h p 2 ) = 0.029] and garden barrier self-efficacy (MD = 0.532, P < 0.001, h p 2 = 0.022). Females also demonstrated higher parent-directed proxy efficacy for fruit and vegetable consumption (MD = 0.425, P < 0.001, h p 2 = 0.020) and garden proxy efficacy (MD = 0.658, P < 0.001, h p 2 = 0.029).
Discussion
The final measurement model included five valid and reliable constructs with measurement invariance across child gender, grade level, and weight status, and the factor scores of these scales demonstrated multiple differences between males and females. Results supported the general hypothesis that selfefficacy and proxy efficacy are separate but related constructs within contexts related to gardening, physical activity, and fruit and vegetable consumption. Corresponding with social cognitive theory, findings suggest self-efficacy and proxy efficacy are based on distinct skills and abilities (Bandura, 2001 ). The final 28-item questionnaire contained two garden-related self-efficacy subscales and three parent-targeted proxy efficacy subscales. The reported measurement model demonstrated appropriate factorial validity and reliability among elementary-age youth, as well as appropriate criterion validity. Specifically, criterion validity examinations illuminated mean differences based on gender. Study results are reviewed in comparison with study hypotheses below.
First, children's garden selfefficacy diverged into two separate and valid subscales: one task-related self-efficacy and the other relating to children's self-efficacy in the face of gardening specific barriers. Such a distinction corroborates with research targeting similar behaviors, such as physical activity and fruit and vegetable consumption. In a review relevant to the exercise domain, self-efficacy was found to represent two broad categories, task and regulatory. The task-related component of self-efficacy is assessed with questions targeting children's belief in their ability to perform certain attributes of a specific behavior. For physical activity, task relevant items commonly refer to prescribed intensity, frequency, and duration (Ryan and Dzewaltowski, 2002) . Fruit and vegetable taskrelated self-efficacy has also been assessed among children, with items targeting children's confidence to eat specific amounts (i.e., servings) of fruits and vegetables Dzewaltowski, 2010a, 2010b) . These previous applications of task self-efficacy parallel the current garden self-efficacy construct, such that factor items captured children's self-efficacy to accomplish certain tasks that are specific to successful gardening. For example, items targeted children's confidence in their ability to ''plant a seed,'' ''water a garden,'' ''find a place to garden,'' ''plan a garden,'' ''weed a garden,'' etc. The garden barrier self-efficacy can be compared with the regulatory component of self-efficacy, which has been referred to as one's perceived ability to manage difficulties inherent to the specified behavior (Ryan and Dzewaltowski, 2002) . Regulatory self-efficacy has been commonly measured as one's confidence to persist in the face of behavior-specific barriers and has been measured with high validity and reliability in the physical activity context (Dzewaltowski et al., 2010; Ryan and Dzewaltowski, 2002) . The illuminating garden barrier self-efficacy construct directly corresponds to physical activity measures, capturing children's confidence to garden in the face of similar barriers: ''no matter how busy you are,'' ''how tired you are,'' ''if it is hot or cold outside,'' and ''if you have a lot of homework.'' Next, children's garden selfefficacy was revealed as a separate construct from parent-directed garden proxy efficacy, which parallels theory and similar research. Supporting Bandura (2001) , self-efficacy can be assessed as a one-dimensional construct that is independent of proxy efficacy. Although the current study Fig. 1 . Illustration of garden self-efficacy, garden barrier self-efficacy, parent proxy efficacy for physical activity, parent proxy efficacy for fruit and vegetable consumption, and parent proxy efficacy for gardening. Questionnaire items are depicted in boxes below the associated construct, specifically garden self-efficacy includes items GSE1-GSE7; garden barrier self-efficacy includes items GBS1-GBS4; physical activity proxy efficacy includes items PAP1-PAP6; fruit and vegetable proxy efficacy includes items FVP1-FVP7; and parent proxy efficacy for gardening includes items GAP1-GAP4. Each questionnaire item is linked to its associated construct with a unidirectional error that provides the correlation between each item and the identified construct (i.e., factor loading). Correlations between theoretical constructs and certain item errors are depicted with two-directional, curved errors.
is the first garden-specific examination, valid assessment of self-efficacy and proxy efficacy as separate constructs has been previously demonstrated in similar contexts. For instance, research reported distinction between children's physical activity self-efficacy and proxy efficacy (Geller and Dzewaltowski, 2010a; Ryan and Dzewaltowski, 2002) , which has been replicated relative to children's fruit and vegetable consumption Geller and Dzewaltowski, 2010b) .
Third, findings found that children's parent-directed proxy efficacy was measured distinctly based on three related contexts, which supports similar research. Although largely overlooked in extant research, proxy efficacy may be a critical factor to consider in the prevention of childhood obesity. Empowering youth with the skills and confidence to request opportunities for healthy behavior (i.e., proxy efficacy) may facilitate children's adoption of these behaviors. Youth are at the mercy of the authority figures who rule their surrounding environments and filter health-related opportunities. The current researchers believe proxy efficacy is an effective vehicle to behavioral promotion within these environments, with validated measurement scales relevant to multiple health behaviors. There is some intervention research documenting successful promotion of proxy efficacy to increase children's physical activity and related opportunities . And a recent examination has documented a novel understanding of the mechanisms to increase children's fruit and vegetable proxy efficacy (Middlestadt et al., 2012) . Similar research has targeted constructs comparable to proxy efficacy, targeting children's asking efficacy (i.e., confidence in behaviors that successfully elicit opportunities) and actual asking behavior (Baranowski et al., 2008; Buijzen and Valkenburg, 2008; Heim et al., 2009; Resnicow et al., 1997; Ryan and Dzewaltowski, 2002) .
Current findings support comparable single behavior examinations and are novel in the investigation of proxy efficacy measurement scales relevant to multiple health-related behaviors. For example, parent-directed proxy efficacy for fruit and vegetable consumption has demonstrated strong factorial and criterion validity in previous examinations among youth populations Dzewaltowski, 2010a, 2010b) , with similar reports in the physical activity domain (Dzewaltowski et al., 2007 (Dzewaltowski et al., , 2010 . Multiple health-risk behaviors among youth are shown to cluster or cooccur (Alamian and Paradis, 2009; Spring et al., 2012) , and this cooccurrence has been documented as the leading contributor to mortality (Berrigan et al., 2003) and health-related costs (Edington et al., 1997; Prochaska et al., 2008) . The current is a novel and holistic examination of a measurement model that includes distinct, but related multiple health behaviors.
Fourth, findings demonstrated invariance of measurement scales across gender, grade level, and weight status, indicating established measures generalize consistently to similar subgroups. These results support previous research, reporting invariance of self-efficacy and proxy efficacy measurement scales. Specifically, physical activity self-efficacy has been reported Table 2 . Consistency tests for garden self-efficacy, garden barrier self-efficacy, parent proxy efficacy for physical activity, parent proxy efficacy for fruit and vegetable consumption, and parent proxy efficacy for gardening to identify potential bias across elementary-aged child subgroups based on gender, grade level, and weight status. Equal selection of subgroups selected randomly. y c 2 = chi square value, SRMR = standardized root mean residual (should be £0.08), TLI = Tucker-Lewis index (should be ‡0.95), RMSEA = root mean square error of approximation (should be £0.05 with P < 0.10), 90% CI = 90% RMSEA confidence interval, CFI = comparative fit index (should be ‡0.90), DCFI = change in CFI.
x Tested equality of the theorized factor structure (DCFI should be £0.01). w Tested equality of item-to-factor loadings and item variances (DCFI should be £0.01).
invariant across multiple subgroups (Dishman et al., 2002; Dzewaltowski et al., 2010; Martin and McCaughtry, 2008) . Results of invariant fruit and vegetable self-efficacy and proxy efficacy measurement scales also supports previous research among youth populations Dzewaltowski, 2010a, 2010b) . However, to our knowledge, the current study is the first to establish multigroup invariance for children's garden self-efficacy, garden barrier self-efficacy, and parentdirected proxy efficacy for physical activity and gardening opportunities.
Finally, measurement scale factor scores were used to detect gender differences in self-efficacy and proxy efficacy and supported appropriate criterion validity. Results demonstrated females had higher fruit and vegetable proxy efficacy compared with male children; hence, females were more confident they could successfully request fruit and vegetable availability from their parent. This finding differs from a previous examination among elementary-age children, reporting no gender differences in fruit and vegetable consumption proxy efficacy (Geller and Dzewaltowski, 2010a) . One explanation for this contradiction may be due to the larger sample size included in the current analysis; additional research is warranted. If current results are supported, females' higher proxy efficacy may be contributing to reports of higher fruit and vegetable consumption among female children compared with males (Bere et al., 2007) . Similarly, females were higher than males in garden selfefficacy and garden proxy efficacy; however, this is the first examination of these constructs to date, inhibiting research comparison. Finally, no gender differences were found in children's physical activity proxy efficacy, which supports a previous examination among elementary-aged children (Dzewaltowski et al., 2010) . Table 3 . Criterion validity examination of garden self-efficacy, garden barrier self-efficacy, parent proxy efficacy for physical activity, parent proxy efficacy for fruit and vegetable consumption, and parent proxy efficacy for gardening, which included examination of potential differences in construct mean scores between subgroups based on gender, grade level, and weight status. Both unadjusted (i.e., crude) models and adjusted models are provided, with adjusted models including the following confounding variables: participating school site and child ethnicity (i.e., Caucasian, non-Hispanic, or ethnically diverse). z Unadjusted = no confounding variables included, adjusted = confounding variables are included, GSE = garden self-efficacy, GBE = garden barrier self-efficacy, PAP = physical activity proxy efficacy from parent, FVP = fruit and vegetable self-efficacy, GAP = garden proxy efficacy from parent, h p 2 = partial eta squared effect size. y Any row mean within either the unadjusted or adjusted column not followed by the same letter are significantly different at P < 0.05.
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Conclusion
The current measures of self-efficacy and proxy efficacy across multiple health-related contexts demonstrated acceptable factorial validity, reliability, and criterion validity among elementary-age children. Given the strong potential of children's gardening in the prevention of obesity (Heim et al., 2009 ), additional research is needed to better understand the mediators underlying healthy behavior adoption within this context. Interventions may be able to reach parents by using youth proxy efficacy as a vehicle to promote healthy changes to obesityrelated behaviors, and study outcomes include valid measures for this purpose. Future investigations are required to determine if current constructs are central in the causal processes determining children's healthy behavior adoption and ultimate reduction in obesity risk. Future interventions should consider the distinction between self-efficacy and proxy efficacy constructs, as well distinction between proxy efficacy across gardening, physical activity, and fruit and vegetable contexts. And although additional research is warranted, the lower self-efficacy and proxy efficacy found among males should be considered during health promotion within gardening and fruit and vegetable contexts.
A number of study limitations are noteworthy. To begin, the sample may not represent the national population of elementary-age children. Although the sample did include children from ethnically diverse populations, a larger number within each diverse subgroup is needed to conduct appropriate tests of measurement invariance. Likewise, invariance tests were limited due to unavailable information about participants' socioeconomic status. Future research testing these efficacy constructs in more diverse samples and across varying age groups is needed. Finally, analyses relied on self-report data, which can result in numerous biases (e.g., social desirability bias, unwillingness to be truthful, and/or misunderstanding). Study strengths are also noted. The current study extends understanding of self-efficacy and proxy efficacy among children within the novel and promising garden context. Also, the evaluated measurement model is the first to examine proxy efficacy across multiple health behaviors.
There is limited research to date investigating efficacy constructs related to gardening behaviors and fewer evaluations of the representative measurement models; results offer a reliable and valid measurement tool with expected application in future research.
